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1 . Introduction 
This paper provides an attempt to assemble and systematise empirical 
observations of the diffusion of IT-applications to various sectors and locations 
in several countries. The notion IT refers to information technology which 
comprises microprocessors and their electronic equivalents in the form of 
integrated and interlinked circuit devices. 
Potential applications of IT are innumerable in manufacturing. They can be 
integrated in new products which corresponds to product innovations, and 
they can be combined with production equipment leading to process 
innovations. IT-based automation of manufacturing processes refers to a 
family of technologies which are situated in the intersection of computer 
science and manufacturing engineering. Manufacturing automation depends 
in particular on the congruency between the evolution of soft and hardware. 
1. 1 Background 
Over the past decade empirical evidence has been collected to demonstrate 
that the introduction of IT-solutions is spatially differentiated within regions and 
nations. Many of these studies compare the speed of introduction in industrial 
establishments, characterised by (i) location, (ii) sector, and (iii) internal 
resources of the unit. This paper tries to understand these processes by 
means of a network paradigm. The latter is used to describe the contact and 
communication possibilities every individual establishment has. Our focus is 
on how ordinary economic links are used as parts of innovation networks. 
The presentation is based on two individual reports: (1) Fischer and Alderman 
(1991 ), and (2) Johansson and Karlsson (1991 ). The first of these reports 
presents econometric assessment of information collected from studies in 
Britain (Centre for Urban and Regional Development Studies at the University 
of Newcastle upon Tyne) and in Austria (Department of Economic and Social 
Geography of the Vienna University of Economics and Business 
Administration). The second report by Johansson and Karlsson is a book 
which evaluates a series of Swedish studies, in particular Karlsson (1988). 
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1 . 2 Outllne of the Paper 
In section 2 the nature of information technology is described, and different 
types of IT-applications are classified. The notion of process innovation is 
defined and related to a technique concept formulated by Nelson and Winter 
(1982). Innovations are also distinguished with respect to firms producing 
standardised and differentiated products. 
Section 3 introduces the concepts economic and innovation networks. Both 
refer to intangible, capital-like links between economic actors. The key actors 
in the innovation networks we study are sellers and buyers of IT-applications. 
The analysis shows how traditional determinants of technology adoption and 
innovation behaviour can be modelled in this framework. 
Section 4 presents the empirical observations in Swedish, British and Aust-
rian regions. By combining these different results, the importance of various 
economic networks is assessed. The paper ends with a set of conclusion-like 
conjectures. The authors also argue that their own essay should be followed 
by new and penetrating studies of innovation networks. 
2. Information Technology and Process Innovations 
One of the key features of the technological wave in manufacturing industry is 
the application of computer control to traditional production processes. In this 
section information technology and process innovations are characterised 
and analysed for the two categories of standardised and non-standardised 
products. 
2. 1 Characteristics of the Technology 
Information technology is here assumed to comprise hardware (computers, 
microprocessors, switchboards, etc.) and software (systems, programmes, 
etc.). IT-applications in industry are used to speed up various operations and 
to increase their precision. In particular, IT-systems facilitate coordination of 
interdependent activities. Three types of activities or operations are focussed 
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in this essay: (i) computer numerically controlled machinery operation, (ii) 
design and construction activities aiming at variation of product attributes and 
using the computerised representation of each product, and (iii) commercial 
and administrative activities. Category (i) is represented by NC and CNC 
machines, and (ii) by CAD-technology. 
The diffusion of IT-applications are often claimed to have a pervasive 
influence in the economy, affecting all spheres of manufacturing operation, 
from design to production and management of the firm as a whole. The 
diffusion of information technologies and their applications is often claimed to 
have far-reaching implications for competitive conditions and globalisation of 
industrial enterprises, affecting all spheres of the manufacturing engineering, 
control of material flows, fabrication, finishing, quality control, assembly 
activities, all the way to marketing management. However, a dominating 
feature of the IT-evolution during the 1970s and 1980s has been cost-
reducing applications in manufacturing. 
2.2 Process Innovations and Types of IT-Appllcatlons 
The term "process innovation" is conventionally used to describe a change of 
production technique in a production unit or an industrial establishment. In our 
presentation, process comprises all operations or activities of an 
establishment. This corresponds to the approach suggested by Nelson and 
Winter (1982). They argue convincingly that an establishment (and a firm) has 
a set of interdependent process routines or regularities which combine to a 
compound technique or process. 
The adopted definition means that the technique of an establishment includes 
the following processes: (i) distribution, (ii) production, (iii) "routinised" design 
and construction and (iv) management, administration and commercial 
activities. Improvements in the above systems are all recognized as process 
innovations. By improvement we refer to reduction of costs and increase of 
quality and accuracy. 
Process improvement refers thus to all innovations which are not classified as 
product development. The latter here signifies resources allocated to 
investments in new products. A tool-producing firm which constructs customer-
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specific versions for each new order may of course be said to develop new 
products. The criterion we rely on separates between (i) "routinised" design 
and construction, and (ii) product innovations. 
In the report by Fischer and Alderman three categories of IT-applications are 
considered. In the second background report for this essay by Johansson and 
Karlsson four categories are defined. Table 1 describes the distinctions. 
Tab.1: Categories of IT-Applications 
Fisher-Alderman Report 
(1) Automation of the production 
process: 
(a) tools, machinery 
(b) manufacturing systems 
(2) Automation and coordination of 
of commercial and administra-
tive activities 
(3) Design support 
Johansson-Karlsson Report 
(1) Automation of production and 
distribution processes 
(2) Automation and coordination 
of management and administra-
tion 
(3) Design and construction 
engineering support 
(4) Logistical systems for coordina-
tion of interdependent flows in 
the finn 
For category (1 )-(3) in table 1 we refer to the specification given in the Fischer-
Alderman report. As a consequence the following IT-applications are 
considered: 
(1 a) NC and CNC machines 
(1 b) CAM and CAD-CAM systems 
(2) Office machines and systems 
(3) CAD and CAE computers 
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2.3 Standardised and Non-Standardised Products 
The degree of standardisation of a product group has a major influence on 
market structure and innovation behaviour of firms. One can distinguish 
between two levels of standardisation: 
(i) A product group or, in other words, a market consists of product variants. 
The product group is standardised if all variants are equivalent to the 
extent that price is the only decision criterion of buyers. 
(ii) A firm may supply a standardised product, which at the same time 
competes in a market with either (a) standardised products or (b) diffe-
rentiated products. 
In neither of the two cases (i)-(ii) the individual firm adjusts its deliveries and 
product attributes to customers. which specify individual requirements or 
preferences with regard to attributes. In case (ii, b) the firm has selected a 
particular market segment, i.e., a specific customer group. The first case refers 
to mass markets and mature products, including staple goods. In such markets 
price competition prevails. 
A firm which supplies non-standardised products adjusts the product attributes 
to each specific customer or group of customers. Every delivery may be 
unique. For firms of this type the capability of adapting product characteristics 
to specific requirements become an essential aspect of the everyday pro-
duction activity. In these markets price is just one of several criteria which 
influence the decision of a buyer. 
The degree of product standardisation is assumed to be strongly correlated 
with (i) industrial sector, (ii) spatial location, and (iii) the demand for different 
types of IT-applications. Table 2 summarises these hypotheses. 
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Tab. 2: Product Standardisation and Innovation Characteristics 
STANDARDISED PRODUCTS 
CHARACTER OF (1) Raw material and staple 
INDUSTRIAL goods 
SECTORS (2) Weak demand for varia-
tion of product attributes 
(3) Price dominates buyers' 
criteria 
LOCATION (1) Regions with low input 
ATTRIBUTES costs 
(2) Sites with low land 
prices and rent levels 
(3) Regions with low know-
ledge intensity 
TYPES OF IT- Production process automa-
APPLICATIONS tion-by means of, e.g., NC, 
CNC and CAM systems 
3. Actors, lnteractors and Networks 
NON-STANDARDISED PRODUCTS 
(1) Many types of customers 
(2) High bid-prices for diff e-
tiation of product attri-
but es 
(3) Large innovation oppor-
tunities 
Accessibility to (1) customers with 
strong purchasing power, (2) supp-
liers of technical solutions pertinent 
to product development and 
design, (3) labour force with uni-
varsity education, (4) rich informa-
tion networks within the regions 
(1) Support systems for design 
and construction such as 
CADandCAE 
(2) Systems which combine 
and construction 
with process automation 
According to the model we apply, a firm interacts with its suppliers of current 
inputs and equipment by means of economic interaction links. Those are 
channels for communication and control. They have capital characteristics, 
since they are established through investments made by the individual 
supplier and the receiving firm. On links of this kind new product ideas, new 
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equipment as well as new systems are supplied and diffused. From this 
perspective they constitute innovation networks. Such links have the nature of 
intangible capital. The formation and maintenance of such networks requires 
tangible networks in the form of interaction infrastructure. 
3. 1 Innovation Networks and Spatial Infrastructure 
The adoption of IT-applications of the kind described in tables 1 and 2 is the 
outcome of the interaction between a seller (technology deliverer) and a buyer 
(technology adopter). The performance of a selling firm depends on (i) the 
characteristics of its equipment, (ii) the technology competence of its staff, and 
(iii) the capability to acquire information about each customer's demand for 
technical solutions. The latter includes information about every customer's 
willingness to pay for various combinations of attributes as regards the 
pertinent IT-applications. Moreover, such information is usually the outcome of 
intense communication between the supplier and the adopter, in a process 
where both are learning. 
The capacity of a potential adopter to buy appropriate IT-equipment depends 
on (i) its internal resources including finaces education and competence of the 
staff, (ii) its economic networks and the regional milieu which influences the 
possibilities of establishing new links to suppliers of technology. 
Obviously, one can identify two search processes. First, every seller by defini-
tion tries to find customers. Second, in addition each customer may search on 
its own for potential deliverers (Foxall, 1987; von Hippel, 1988). In this context 
we want to pose the following four questions: 
(i) How can an IT-deliverer utilise already existing economic networks to get 
in close contact with potential customers? 
(ii) Which existing economic networks can a potential IT-adopter (customer) 
use in its search process? 
(iii) Which tangible infrastructure networks are especially important as 
facilitators of and vehicles for the formation of links between pairs of IT-
deliverers and adopters? 
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(iv) Is it possible to identify other features of the economic milieu of a region 
which affect the formation of innovation networks? 
Empirical evidence suggest that both deliverers and customers use their 
already established economic networks to find information and make new 
contacts. In this process a firm contacts selected actors in its own network, and 
attempts to make use of such an actor's network. An establishment that 
belongs to a multi-establishment corporation (or multi-firm concern) will in the 
same way make use of its intra-corporation network. 
The formation processes addressed in (iii)-(iv) above are affected by 
locational features. Such a regional influence has been emphasised by e.g. 
Thwaites et al. (1981, 1982), Ewers (1980), Anderstig and Karlsson (1989) 
and Fischer and Menschik (1990). Our basic hypothesis as regards 
infrastructure focusses on the conditions for nearby person contacts. That 
includes interregional as well as intraregional network properties. A second 
regional feature is the richness and density of all firms in a region (Johansson, 
1987, 1990; Fischer, 1989). These conditions tend to disfavour peripheral 
regions and provide advantages for central urban regions. As a general rule, 
purely locational or regional differences as regards technology adoption are 
explained by the difference between each location's accessibility to active 
technology suppliers. It is in the spirit of this conclusion that we investigate 
network characteristics. 
3.2 Determinants of IT-Adoption Behaviour 
In Fischer and Alderman (1991) four categories are introduced as determi-
nants of innovation behaviour in general. These are (i) internal properties of 
the establishment, (ii) factors related to the establishment's interaction with its 
technical and economic environment, (iii) location properties of the regional 
environment, and (iv) the political and institutional framework within which the 
establishment has to operate. 
In the subsequent presentation the fourth factor is put aside, since our three 
studies do not provide us with any particular insights in this respect. At the 
same time, the three first factors will in the following be narrowed down to only 
reflect the phenomenon of IT-adoption. 
8 
The first factor refers to the resources of an establishment and its particular 
characteristics. This includes the financial resources available to buy new 
equipment as well as the extent to which the establishment has capacity to 
decide independently about its investments. This latter capacity also depends 
on the features of the labour force - in particular its competence profile and the 
education level of its various employment categories (Karlsson, 1988). In 
Mansfield (1981 ), the education level and experiences of the management is 
emphasised. Often these factors are correlated with the size of an 
establishment. 
Which other characteristics of an establishment are important? The nature of 
IT-applications that a firm will contemplate depends on its product mix and 
markets. A production unit with few and standardised products is attracted by 
solutions which help to automate the production process. Instead, demand is 
large for equipment that facilitate design and construction when deliveries are 
adjusted to satisfy specific requirements of each customer. Such differences 
between two establishments is usually reflected by differences in their market 
and delivery networks. 
In recent decades some researchers have focussed on the interdependence 
between (i) the manufacturer-active paradigm (MAP), and (ii) the customer-
active paradigm (CAP), as described by e.g. Foxall (1987). For the types of IT-
applications considered here, there is usually a deliverer or supplier who 
combines various pieces of equipment into custom-made systems. This 
means that the supplier has a strong incentive to be active in the search for 
customers and pertinent technical solutions. This is the MAP case. However, 
the larger and the more complex an organisation is, the more likely is a 
combination of MAP and CAP. 
Suppliers of IT may use networks within a corporation in order to reach its 
different establishments. Another option for a supplier is to try to trace the 
networks of its own well-known and/or most recent customers. It is in this 
context that the local and regional environment exhibits its pros and cons. A 
regional milieu promotes the diffusion of new technical solutions by facilitating 
the formation and maintenance of technology delivery links and other 
economic couplings that indirectly can support the associated communication 
process. 
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Tab. 3: Factors Determining the Introduction of IT-Appllcatlons 
RESOURCES OF 
TI-IE INDIVI-
DUAL ESTAB-
LISHMENT 
INTRA-FIRM 
NETWORKS 
EXTERNAL 
NETWORKS OF 
THE ESTABLISH-
MENT 
REGIONAL 
INFRASTRUC-
TURE AND 
LOCAL MILIEU 
RESOURCES WHICH INFLUENCE THE CAPACITY TO DIGEST 
INFORMATION AND TO LEARN: 
- Education of employment categories 
- The staff's earlier experience with IT 
- The vintage of the establishment 
(1) POSITION OF TI-IE ESTABLISHMENT IN THE CORPORATION'S 
INTERNAL NETWORK 
- Single vs multiplant organisations 
- The establishment is a head office, divisional head-
quarter, regional headquarter or a branch unit 
(2) DISTANCE TO HEAD OFFICE AND MAJOR OWNER(S) 
- Head office is located in the region, in the country or 
outside the country 
- Major owner is located in the region, in the country, 
and outside the country 
(1) ORDINARY ECONOMIC LINKS: 
- Delivery of equipment 
- Denvery of software 
- Consultants etc. 
(2) PUBLIC ECONOMIC NETWORKS AND INFORMATION 
SOURCES: 
- Conferences, seminars, courses 
- Fairs and exhibitions 
-Journals 
AN ARENA FOR ESTABLISHING AND RENEWING INNOVATION 
AND OTHER ECONOMIC LINKS: 
- Interregional person transportation 
- Person transportation within the region 
- Facilities for public economic networks 
- Knowledge and competence profile of the region's labour 
force 
- Quality and richness of the region's infonnation net-
works for local and global communication 
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Table 3 provides an overview of the analysis in section 3. The table has four 
main categories: (i) establishment resources, (ii) intra-firm networks, (iii) 
external economic networks, and (iv) regional infrastructure and local milieu. 
The focus is on the role of economic networks as channels for information 
flow, communication, negotiation and transactions. 
4. Empirical Observations 
In this section we assemble information from the (1) Fischer-Alderman and (2) 
Johansson-Karlsson reports. Econometric results from these studies are 
arranged in such a way that we can assess the usefulness of the network 
model introduced in the preceding section. 
The basic question asked in this section is how fast an establishment has 
introduced a particular application. Two approaches are used. In the first 
approach units are classified into (i) non-adopters and (ii) adopters. The latter 
may be further classified into early and late. In the second approach a 
continuous scale of introduction tempo is used. Non-adopters are then 
assigned a fictive future date. 
4. 1 Results from Swedish Studies 
The presentation in this section will focus on engineering industries as a 
whole. This group can also be decomposed here into (i) electrical engineering 
and instruments, (ii) transport equipment, and (iii) machinery equipment. Other 
sectors considered are (a) iron and steel, (b) chemical, and (c) food 
processing industries. We present the results to inform about the following: 
• Which are the important network properties? 
• Which are the important location attributes? 
• How differ standardised and non-standardised production? 
There are three external networks whic~ influence the speed of introduction of 
IT-solutions both for (i) administration and (ii) process automation. The 
introduction speed is faster when 
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- the establishment receives information from deliverers of IT-equipment, 
- the establishment receives information from fairs and exhibitions, 
- consultants contact the establishment. This factor is especially strong when 
the production unit does not employ any university engineers. 
Next we ask which are the properties of the intra-corporation networks that 
stimulate technology adoption for process automation (and administration 
automation). A clear stimulation is observed when the establishment is 
located in a peripheral region, while (a) the head office and (b) the major 
owner is located in another region inside the country. The ownership 
condition is the strongest of the two. A positive effect also exists for establis-
ments which have the head office abroad. 
Tab.4: Major Factors which Enhance the Speed of IT-Introduction. 
Engineering Industry. In Sweden 
EXTERNAL 
NETWORKS 
INTERNAL 
NETWORKS 
REGIONAL 
CHARACTERISTICS 
ESTABLISHMENT 
ATTRIBUTES 
(1) Important information sources are (a) fairs and exhibitions and 
(b) deliverers of equipment 
(2) Many customers and a large export share 
For establishments in peripheral regions, (1) the major 
owner is located outside the region but in the country, 
(2) the head office is located outside the region - also out-
side the country 
(1) Location of the establishment in a metropolitan region 
for complex and medium complex applications. 
(2) Supply of fairs, exhibitions and colsultancy services 
(1) Old establishment vintages for complex applications 
(2) Number of persons with university and engineering 
education 
Several of the conclusions in table 4 are related to the complexity of the 
applications. In terms of the applications that we have selected in table 2, the 
complexity order is increasing as follows: (1) NC and CNC, (2) CAM, CAD and 
CAE and (3) CAD/CAM-systems .. 
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The demand for education and competence increases along the described 
sequence. A parallel sequence is the sectoral order (i) iron and steel, (ii) metal 
and machinery equipment, and (iii) instruments and electrical equipment. The 
latter sector has a faster introduction of all types of applications. 
4. 2 IT-Appllcatlons In British Regions 
The first of the surveys in Britain referred to here took place in 1981, and was 
followed by postal questionnaires and telephone interviews during the period 
1986-1988. In general, the adoption of IT-equipment started earlier in Britain 
than in Austria. There is approximatively a lag of 5-8 years. Swedish regions 
have a larger share of earlier adopters of NC, CNC as well as CAD and CAE 
than Austria. At the same time, on the average British regions seem to be 
ahead of comparable Swedish regions. 
The British peripheral Northern region has similar adoption levels as the 
metropolitan core, for various applications. Moreover, the industrial heartland 
of iron-based areas together with the metropolitan hinterland appear to have 
the furthest advanced IT-adoption. Alderman et al. (1988) have in addition 
demonstrated that for process-automation technologies (NC, CNC, etc.), inter-
industry diffusion rates vary more than interregional ones. In particular, CAD-
adoption started earlier and has been much faster in the electrotechnical 
sector than elsewhere. A similarly strong tendency exists in Sweden for 
electrical and telecommunications products. In Britain it is establishments that 
belong to multiplant organisations which are most likely to adopt all categories 
of IT-equipment considered. This observation supports the assumption that 
intra-corporation networks are important channels for diffusion of technical 
solutions. 
As regards CAD and CAE-applications, the British observations support the 
hypothesis that product differentiation and R&D-activities are correlated with 
the introduction of design equipment. Similar to what has been found in 
Swedish studies, the size of the R&D staff seems to be more relevant than its 
share of total employment. 
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Tab. 5: Factors which Influence the Level and Speed of 
IT-Introduction In Britain 
EXTERNAL 
NETWORKS 
INTERNAL 
NETWORKS 
REGIONAL 
CHARACTERISTICS 
ESTABLISHMENT 
CHARACTERISTICS 
(1) The most important information sources are 
demonstrations and visists by deliverers of equipment 
(2) Differentiated products (multiple customer links) 
stimulate CAD and CAE-introduction. 
(3) Standardised products stimulate process automation 
applications. 
(1) Multiplant organisations have higher adoption rates 
than single-plant firms. 
(2) Introduction is faster in headquarters than in branch plants. 
Metropolitan hinterland is the location with highest 
introduction frequency. This correlation is somewhat 
stronger for CAD-applications. 
(1) Introduction of equipment for administration is 
correlated with young establishments. 
(2) CAD-applications as well as equipment for process 
automation are instead associated with older estab-
lishment vintages. 
(3) All types of applications are introduced faster in 
large than in small establishments. 
4. 3 IT-Appllcatlons in Austrian Regions 
The process of IT-introduction displays much more pronounced regional 
discrepancies in Austria than in Britain. In general, this form of regional 
influence has the same strength in Austria and Sweden. In particular, the 
Austrian periphery seems to be lagging with regard to NC and CNC-adoption. 
The Austrian data set exhibits a distinct difference vis-a-vis Britain and 
Sweden. In Austria, the propensity to introduce new IT-equipment is higher 
among the small and independent firms. Especially, we can note that the 
branch plant group performs poorly. In Austria, as in Sweden, the electro-
technical sector reveals an outstanding IT-intensity as regards automation, 
compared to other industries. 
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Tab. 6: Factors which Influence the Level and Speed of 
IT-Introduction in Austria 
EXTERNAL 
NETWORKS 
INTERNAL 
NETWORKS 
REGIONAL 
CHARACTERISTICS 
ESTABLISHMENT 
CHARACTERISTICS 
(1) The most important sources of information are 
journals and exhibitions. 
(2) Product differentiation influences CAD-adoption 
positively, while product standardisation associates 
with process automation techniques. 
Multiplant organisations perform poorly in the sense 
that branch plants are slow introducers of equipment 
for automation of manufacturing and administration processes. 
(1) The levels of CNC-adoption are low in peripheral 
regions and high in the traditional iron-based region. 
(2) Metropolitan hinterland provides a favourable 
environment for the introduction of both process 
and administration automation. To some extent the 
same is true also for CAD-applications. 
(1) Establishment vintage has little significance, with a 
small positive bias for old vintages. 
(2) Size has no positive effect on CAD-applications, a 
small positive influence on CNC-applications, and a 
positive effect on the introduction of equipment for 
management and administration. 
IT-applications for administration and management are strongly size-depen-
dent in Austria. For these applications the metropolitan locations have 
significantly higher levels of adoption than other regional environments. 
With regard to CAD-applications, the metropolitan hinterland is the most 
favourable location. In Britain the peripheral areas have the lowest probability, 
while in Austria it is the traditional iron-based region. 
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5. Conclusions and Conjectures 
This essay deliberates on studies in three countries, and with a regional 
specification, in particular into peripheral and metropolitan regions. Two 
aspects have been focussed: (i) the degree of product standardisation, and (ii) 
intangible economic/communication networks and tangible infrastructure 
networks determining the regional environment. 
As regards the degree of standardisation/differentiation of products and 
market networks, the results are conclusive: 
(i) Establishments with standardised products have a clear bias towards NC 
and CNC-systems, and away from CAD and CAE-systems. 
(ii) Establishments operating in markets with differentiated products and 
many customer groups have a larger frequency of design-oriented IT-
applications. 
5.1 Comparing the Influence of Network Properties 
Economic networks and infrastructure networks for transportation and 
communication are complementary. The better the conditions for nearby 
person contacts are, the higher the probability that lasting links will be 
established between economic actors. However, if the regional infrastructure 
properties are weak, then it becomes indeed important for a firm to strengthen 
and stick to its already established economic network, and to make the best 
possible use of it. 
The regional environment determines the likelihood that innovation networks 
shall grow rich and become intensively utilised. A fundamental environment 
feature is the number size, and diversity of located suppliers of new technical 
solutions in a region. Here we can observe a basic interdependency in the 
form of a cumulative equilibrium condition - the regional supply of IT-
deliverers grow large in response to expectations to find many and interesting 
customers in the region. 
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The regional environment associates with external networks of a firm. To a 
certain extent external and internal networks are substitutes. In a poor 
environment an establishment may still receive information, stimuli and 
services via the internal networks of the multiplant corporation that it belongs 
to. 
The analysis has revealed a set of network conditions which influence IT-
adoption in the same way in Britain and Sweden: 
• The most important sources of information in Britain and Sweden are 
visit~ and demonstrations by deliverers of equipment. In Austria the 
decisive information comes from journals and exhibitions. 
• Equipment for automation of production and administration processes 
diffuses faster to units belonging to multi-establishment organisations in 
Britain and Sweden. 
• The speed of technology diffusion/adoption tends to be more dependent 
on a metropolitan environment the more complex an IT-application is. 
This conclusion can again only be drawn from British and Swedish 
observations. 
In all three countries we can observe that peripheral regions provide an 
environment in which the adoption of IT-applications is delayed compared to 
other locations. 
From the Swedish studies we may mention two further observations which 
emphasise the importance of a firm's network properties. The first observation 
refers to IT-systems designed for logistical control of a firm, where information, 
financial and resource flows inside and outside the firm are coordinated 
according to systems performance criteria. In order to introduce systems of this 
kind, firms need supporting networks to a much larger degree than to 
introduce equipment for process automation (Johansson, 1987; Johansson 
and Karlsson, 1991 ). 
The second observation refers to firms using IT-equipment as components in 
their development of new products. For this kind of product development the 
location in a metropolitan region seems to be an important precondition. The 
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reason for this is that such firms have definite network requirements. They 
have frequently several R&D-links to university departments and researchers, 
as well as to other R&D active organisations and firms (Karlsson, 1988). 
5.2 Why Networks? 
Our emphasis on networks has a strategic motivation. The concept of 
economic (and innovation) networks refers to structure in two ways. First, a 
network consists of durable capital-like (intangible) links between economic 
subjects. Capital and durability represent rigidities, which is a "structural 
phenomenon". Second, an economic network refers to a pattern of links 
between economic actors. By relating adoption and diffusion to structural 
phenomena of this type, it becomes possible to formulate models and 
hypotheses which refer to slowly changing structures. That represents an 
ambition to bring meaning into the concept science in the label "social 
science". The described strategy has great prospects for regional science, 
since in regional analyses a main facous is on the interdependence between 
tangible infrastructure networks, and intangible interaction networks. 
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